Arachidonic acid is essential for IgG Fc receptor-mediated phagocytosis by human monocytes.
Phagocytosis is a specialized function of neutrophils and macrophages that requires coordination of multiple biochemical and biophysical events. Considerable progress has been made in identifying the membrane receptors involved in phagocytosis, but the intracellular signaling pathways that are necessary for particle ingestion are poorly understood. In an effort to address this complex question, we investigated the role of arachidonic acid (AA) in the uptake of yeast and IgG-coated E (EIgG) or C-coated E. Human monocytes, labeled with 3H AA, released this label during phagocytosis of yeast and EIgG, but not in response to EC3b. The PL inhibitors bromophenacyl bromide and manoalide abolished the release of 3H and inhibited phagocytosis of EIgG in parallel. Both drugs caused a similar inhibition of yeast-mediated 3H release but had little effect on yeast ingestion. Similar results were obtained with the inhibitor quinacrine (mepacrine). Exogenously added AA and dihomo-gamma-linolenic acid restored bromophenacyl bromide-inhibited EIgG ingestion; arachidonate analogs eicosatrienoic acid and eicosapentanoic acid did not. Inhibition of the cyclooxygenase and lipoxygenase pathways for AA metabolism by indomethacin or BW755C did not affect EIgG phagocytosis, demonstrating that these major AA metabolic pathways are not involved in phagocytic signaling. These experiments suggest that release of AA is essential for EIgG ingestion and that phagocytosis in monocytes proceeds by at least two mechanisms, one dependent on AA (EIgG) and one independent of it (yeast).